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PURPOSE: To prevent occurrence of misfit dislocation due to lattice mismatch 
between an epitaxial growth layer and a silicon single crystal wafer, by 
conducting, before epitaxial growth, a simple heat process for forming a surface 
relaxation layer in which a concentration of boron is decreased on a silicon 
single crystal wafer to which boron is added in a high concentration. 

CONSTITUTION: A silicon single crystal wafer 1, to which an impurity, boron 
is added such that it has a resistivity of O-OOSHcm or below, is steam oxidized 
under normal pressures so as to segregate the boron in an oxide film 3. The 
concentration of boron on the surface of the silicon single crystal wafer is 
thereby decreased, to form a relaxation layer 2. The oxide film is then removed 
by etching it with buffered fluoric acid. Thereafter, an epitaxial growth layer 
4 having added boron is vapor phase grown by using 1,100'C dichlorosilane 
as growth gas. In this manner, an epitaxial wafer an be formed without causing 
any misfit dislocation in the epitacial growth layer. 



(54) PART TRANSFERRING APPARATUS 
(11) 62-169423 (A) (43) 25.7.1987 (19) JP 
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PURPOSE: To enable a part transferring apparatus, to accommodate itself to 
various arrangement pitches of parts and to transfer the parts quickly, by. mount- 
ing a plurality of suction heads movably in the direction along which they 
are arranged, connecting them by means a link mechanism and driving the 
link mechanism so as to change the arrangement pitches between the suction 
heads. 

CONSTITUTION: A suction block 9 is moved vertically by action, of a vertical 
cylinder 2 and longitudinally by action of a longitudinal cylinder 7, so that 
four semiconductor devices cut at cutting positions Sa are sucked and held 
by suction pads 13 of a suction head and transferred simultaneously to predeter- 
mined positions Sb on a tray T. When a head cylinder 11 operates to move 
a movable rod 16 longitudinally during this transferring operation, links 15a — 15d 
are also operated in association therewith so that the distances between the 
suction heads 12 are varied sequentially by a so-called pantograph mechanism 
of these links while their pitches are kept equal. Accordingly, semiconductor 
devices cut corresponding to lead frames having a variety of arrangement 
pitches can be duly put on the tray T. 




l: support post. 3: movable rod. 4: transferring unit, 
unit body. 6: stem. 10: support rail 



(54) ASSEMBLY MACHINE 

(11) 62-169424 (A) (43) 25.7.1987 (19) JP 

(21) Appl. No. 61-10102 (22) 22.1.1986 

(71) HITACHI TOKYO ELECTRON CO LTD(l) 

(51) Int. CI 4 . H01L21/50 



(72) SHIRO IWANAGA(2) 



PURPOSE: To provide an assembly machine which can be easily accommodated 
to various types of components, by providing a cam mechanism interlocked 
with a handle for changing a width of a lack guide, a component pressing 
pin whose momentum of shift can be changed by utilizing the cam faces of 
the cam mechanism as stoppers, and component stopping pin whose stop position 
can be changed by engaging it with the cam faces. 

CONSTITUTION: The position of a partition plate 24 is adjusted according to 
a lengthwise size of a lead frame 2. For achieving this purpose, a guide pin 
25 engaged in an engaging groove 26a is shifted into another engaging groove 
for adjusting the lengthwise receiving size of a rack guide 21. Further, two 
cams 23 and 33 are rotated synchronously while a handle 22 of the rack guide 
21 is rotated, whereby the width of the rack guide 21 is changed. Shafts 35 
and 36 are also rotated simultaneously therewith whereby the cam faces of 
the cams 37 and 38 are shifted. Accordingly, the momentum of shift of an ejec- 
tor pin 39 and the position of a stopper pin 40 are changed so that a proper 
momentum of the ejector pin 39 and a proper position to which a lead frame 
is initially fed are assured according to the configurations and dimensions of 
the lead frame 2. 
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(54) PART TRANSFERRING APPARATUS arrangement pitches can be duly put on the tray T. 



(57) Abstract: ^. y ^ 

PURPOSE: To enable a part transferring apparatus to 
accommodate itseff to various arrangement pitches of 
parts and to transfer the parts quickly, by mounting a 
plurality of suction heads movably in the direction 
along which they are arranged, connecting them by means 
a link mechanism and driving the link mechanism so as to 
change the arrangement pitches between the suction 
heads. 

CONSTITUTION: A suction block 9 is moved vertically by 
action of a vertical cylinder 2 and longitudinally by 
action of a longitudinal cylinder 7, so that four 
semiconductor devices cut at cutting positions Sa are 
sucked and held by suction pads 13 of a suction head and 
transferred simultaneously to predetermined positions Sb 
on a tray T. When a head cylinder 1 1 operates to move a 
movable rod 16 longitudinally during this transferring 
operation, links 15aW15d are also operated in 
association therewith so that the distances between the 
suction heads 12 are varied sequentially by a so-called 
pantograph mechanism of these links while their pitches 
are kept equal. Accorcfingly, semiconductor devices cut 
corresponding to lead frames having a variety of 
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